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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1. Claims 1-3,5,10-13,16-18 and 20 rejected under 35 U.S.C. 102(b) as being 
anticipated by Weerackody (US 5457712), hereinafter, Weerackody. 

1a. Regarding claims 1, 10, 12 and 16, Weerackody discloses a method for providing 
diversity wherein is disclosed a communication system comprising (the part of 
the preamble stating that the communication is for noise suppression has not 
been given patentable weight because it does not breathe life into the body of the 
claim): 

- first logic configured to combine a time series of input symbols, where the 
time series has size N and N is greater than one, into a block of N-symbol 
combinations, where each of the input symbols is taken from a signaling 
constellation (See Figs. 4A and 5; Fig. 5 shows the channel coder 85 
providing an illustrative block code-e.g., a conventional one-half rate 
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repetition code with block length N=2 (claimed N greater than one). The 
repetition code provided by the channel coder 85 produces a code symbol 
d(n) [-1,1]. This symbol is repeated such that the output from coder 85 at time 
n comprises two symbols, a1(n) and a2(n). This is the claimed time series 
with size N. See column 7, lines 20- 30. Further, in column 2, lines 30-40, it is 
disclosed that an interleaver may be used to rearrange coded symbols to 
combat the effects of fading (Fig. 4A shows how the interleaver 25 is used 
after the data has been encoded by channel encoder 20. Since the interleaver 
takes the encoded symbols as input and rearranges (claimed combining) 
them into a block containing the same N symbols (but rearranged 
pseudorandomly), it is interpreted as the claimed first logic. Also, see column 
6 line 59- column 7, line 16)); and 
- second logic configured to transmit each N-symbol combination, on a 
separate channel, to a receiver (Fig. 5; the coded (and interleaved) symbols 
are then provided to a plurality of multipliers (M=2=N), transmission circuitry 
and antennas. Thus, each of the N symbols is transmitted on a separate 
channel via a separate antenna and the transmission circuitry 52 and 
antennas 55 are interpreted as the claimed second logic. See column 5, lines 
30-50; column 2, lines 14-55 and column 9, lines 5-6). 
Regarding claims 10 and 12, Weerackody discloses corresponding method and 
means respectively. Regarding claim 16, Weerackody shows how the claimed 



Application/Control Number: 1 0/681 ,687 Page 4 

Art Unit: 2611 

system maybe implemented using software (interpreted as claimed program 
embodied in a computer-readable medium) (Column 4, lines 51-61). 



1b. Regarding claims 2, 11, 13 and 17, Weerackody further discloses the system 
comprising: 

- third logic configured to receive a transmitted signal (Fig. 6, antenna 60 and 
receiver circuitry 62 are interpreted as claimed third logic circuitry. See 
column 8, line 34 - column 9, line 6); and 

- fourth logic configured to combine the block of N-symbol combinations in 
order to recover the time series of input symbols (See 1a above. Just as Fig. 
4A shows the interleaver, Fig. 4B shows a corresponding de-interleaver 68 
used to recover the time series (column 2, lines 30-47) and is hence 
interpreted as claimed fourth logic). 

Regarding claims 11 and 13, Weerackody discloses corresponding method and 
means respectively. Regarding claim 17, Weerackody shows how the claimed 
system maybe implemented using software (interpreted as claimed program 
embodied in a computer-readable medium) (Column 4, lines 51-61). 

1c. Regarding claims 3 and 18, Weerackody also shows the system wherein each N- 
symbol combination in the block appears simultaneously as an output of the first 
logic (Since the output of the interleaver is an N-symbol combination in the block, 
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each N-symbol combination in the block inherently appears simultaneously as an 
output of the first logic, as claimed). 

Regarding claim 18, Weerackody shows how the claimed system maybe 
implemented using software (interpreted as claimed program embodied in a 
computer-readable medium) (Column 4, lines 51-61)). 

1d. Regarding claims 5 and 20, Weerackody also shows the system, where the 
second logic transmits all N-symbol combinations simultaneously (Column 6, 
lines 10-21). 

Regarding claim 20, Weerackody shows how the claimed system maybe 
implemented using software (interpreted as claimed program embodied in a 
computer-readable medium) (Column 4, lines 51-61). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 4, 6 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Weerackody in view of Moriya et al. (US 5651090), hereinafter, Moriya. 
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2a. Regarding claims 4, 6 and 19, Weerackody shows all the limitations disclosed 

(See 1a bove). However, Weerackody fails to explicitly disclose details about the 
weighting or scaling the input of the interleaves 

In the same field of endeavor, however, Moriya discloses interleaving: 

wherein each N-symbol combination contains a weighted sample of all of the 
input symbols (Fig. 4a shows power normalization parts 33L1 to 33Ln and 33. R1 
to 33Rn which normalize the powers of the residual coefficients in the respective 
subchannels; weight calculation 34L1 to 34Ln and 34R1 to 34Rn which multiply 
the spectral envelopes in the respective subchannels by corresponding power 
normalization gains and output, as weighting factors V (vectors). Column 14, 
lines 5-50. This is interpreted as claimed weighing and scaling). 

Thus, it would have been obvious to a person of ordinary skill in the art to use the 
weighing or normalization techniques prior to interleaving as suggested by 
Moriya because it permits reduction of overall coded signal distortion.. (Column 4, 
line 65- column 5, line 5). 

3. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Weerackody in view of Voith et al. (US 5636224), hereinafter, Voith. 
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3a. Regarding claim 7, Weerackody shows all the limitations disclosed (See 1b 
above). However, Weerackody fails to explicitly disclose details about the noise 
energy distribution. 

In the same field of endeavor, however, Voith discloses interleaving: 

- where noise energy present in each of the time series of input symbols is 
spread among at least one of the N-symbol combinations such that the noise 
energy is reduced (Column 1, lines 25-35. Voith shows how interleaving is 
used to reduce the impact of noise because it spreads the noise over different 
codewords. Thus, it is implied that any noise present in the input symbols will 
also be distributed or spread so as to reduce the noise energy contained in 
them by using interleaving). 

Thus, it would have been obvious to a person of ordinary skill in the art to use 
interleaving as disclosed by Voith because it reduces the effect of noise by 
spreading it over different codewords. 

Allowable Subject Matter 

3. Claims 8,9,14,15 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. The following is a 
statement of reasons for the indication of allowable subject matter: 
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3a. Regarding claims 8 and 14, prior art of record fails to show a communication 
system comprising logic configured to re-interleave the block of N-symbol 
combinations in order to generate error signals used to update adaptive 
algorithms, in combination with each and every other limitation of the claims and 
their base claims . 

3b. Regarding claims 9 and 15, prior art of record fails to show a communication 
system comprising fifth logic configured to de-interleave the block of N-symbol 
combinations to produce a block of N de-interleaved reference symbols; sixth 
logic configured to re-interleave the block of N de-interleaved reference symbols 
to produce a block of N interleaved reference symbols; seventh logic configured 
to update a decision feedback equalizer with each of the N interleaved reference 
symbols, in combination with each and every other limitation of the claims and 
their base claims . 

Conclusion 



4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

- Paik et al. (US 5241563) show method and apparatus for communicating 
7interleaved data 

- Cimini, Jr. et al. (US 6208669 B1) show method and apparatus for mobile 
data communication where interleaved data are transmitted simultaneously. 
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- Martin et al. (US 5960039) show method and apparatus for high data rate 
transmission where interleaved data are transmitted simultaneously. 

- Kato (US 5177767) shows spread spectrum communication wherein the 
transmitter multiplies an original signal by each subdivision of the code to 
produce n-number of new baseband signals. 

- Ramsey, "Realization of Optimum Interleaves", IEEE Transactions on 
Information Technology, VOL. IT_16, NO, 3, May 1970, shows how 
interleaves can be realized optimally to reorder sequence of symbols. 

Contact Information 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Vineeta S. Panwalkar whose telephone number 
is 571-272-8561. The examiner can normally be reached on M-F 8:30-5:00. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad Ghayour can be reached on 571-272-3021. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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